Introduction {#sec1-1}
============

The brachial plexus is a continuation of nerves from the spinal cord and are separated into roots, trunks, divisions, cords, and branches. Lesions and malformations in each different section of the brachial plexus can have severe and different consequences \[[@ref1]\].

The brachial plexus is a continuation of nerves from the spinal cord that normally exits four cervical vertebrae and one thoracic vertebra. The cervical vertebra involved are C5, C6, C7, C8, and the thoracic input is from T1 \[[@ref1]\]. The combination of nerves exits the vertebrae and form the roots that mark the beginning of the brachial plexus. The brachial plexus innervates the muscles of the chest, muscles neighbouring the scapula, and the entire upper limb \[[@ref1]\]. They also provide sensory and cutaneous innervation to their respective parts of the body depending on where the nerve separates and its route throughout the upper limb \[[@ref1]\]. Medically, it is of utmost importance to know the location of nerves, junctions, separations, and affiliations. Many nerves are accidentally lesioned due to their proximity to major arteries, abnormalities, and surgeries. A significant landmark of the brachial plexus is the axillary artery; this artery is what gave the cords of the brachial plexus their name due to their respective relations to the artery \[[@ref1]\]. The relationship of the cords to the axillary is shown in [Figure 1](#F1){ref-type="fig"}.

![The cords are labelled in the figure as they relate to the axillary artery](OAMJMS-7-2006-g001){#F1}

The axillary artery is a continuation of the subclavian artery that routes inside the intricate plexus of nerves. The axillary artery runs anterior to the posterior cord, laterally to the medial cord, and medial to the lateral cord, as demonstrated in [Figure 1](#F1){ref-type="fig"}. Malformations and variations can obscure the clinical presentations of lesions associated with the brachial plexus, while also making surgeries difficult if nerves and arteries are not in anatomical position.

This case report shows a unique variation of the medial cord about the axillary artery observed during a routine student cadaveric dissection.

Understanding the brachial plexus is of crucial importance when dealing with nerve lesions and surgical procedures of the upper limb. Variations in the brachial plexus \[Af1\] are multifactorial in presentation and can either hinder or help patients continue to have valued nerve supply for supporting multiple functions. Some variations are more common than others and have been studied significantly; these malformations usually include the addition of C4 or T2 spinal roots to the standard origin of C5-T1 spinal root of the brachial plexus \[[@ref2]\]. A contributing branch of C4 to C5 variation in the brachial plexus occurs in about thirty per cent of the population. The median nerve has also been found to be more prone to abnormalities than other branches of the brachial plexus. In about ten per cent of the population, an abnormality has been identified as having an additional branch forming the median nerve \[[@ref2]\]. This additional branch comes from the medial cord. Normally the median nerve is formed from the combination of the lateral and medial cord branches joining together \[[@ref2]\].

Case Report {#sec1-2}
===========

A routine cadaveric dissection of the axilla and upper limbs of a 90-year-old Caucasian female cadaver by medical students at the Anatomy laboratory, University of Medicine and Health Sciences, St. Kitts & Nevis revealed a variant split of the medial cord located distal to its formation from the inferior trunk of the brachial plexus, creating a medial cord with two nerve branches in the right axilla. The branch that was most medial to the axillary artery travelled the normal course of the medial cord running medially to the axillary artery and deep to the pectoralis minor muscle before giving off additional nerves that innervate the forearms and the hand. The other branch travelled in a posterolateral to anteromedial direction over the axillary artery before joining with the normal branch to further create the medial root of the median nerve and the ulnar nerve of the right brachial plexus as shown in [figure 2](#F2){ref-type="fig"}. Both branches that formed the medial cord were joined distally by neural connective tissue splitting around the axillary artery.

![The medial cord of the brachial plexus split distal to its formation in the right axilla (indicated by the black arrow). LC: Lateral Cord; MC: Medial cord; MCN: Musculocutaneous nerve MN: Median nerve; UN: Ulnar nerve](OAMJMS-7-2006-g002){#F2}

As described, the axillary artery coursed through a split in the medial cord, while a communicating branch connected the posterior cord to the medial cord immediately adjacent to the subscapular artery, almost pinching it in between as demonstrated in [Figure 3](#F3){ref-type="fig"}. The nerves ran their normal course to their respective regions in the indicated limb. The course and origin of the medial cord of the brachial plexus were located normally in the left axilla and upper limb.

![Brachial plexus cords about the axillary artery. Arrow points to the abnormal presentation of a communicating branch from posterior cord to the medial cord of the brachial plexus. LC: Lateral cord; LR: Lateral root; SSA: Subscapular Artery; PC: Posterior cord; MN: Median Nerve; MC: Medial cord](OAMJMS-7-2006-g003){#F3}
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The brachial plexus and the upper limb vessels are closely associated with one another. Therefore, the anatomical configuration and form of either structure can affect both nerve conduction and blood supply function. Interestingly, previous studies have shown that variation in the brachial plexus is more often found on the right side of the body, as the case with our female cadaver \[[@ref2]\], \[[@ref3]\]. The cords of the brachial plexus are of special significance in the axillary region of the body due to their proximity to the third part of the axillary artery. In one case previously reported, the medial cord was observed to be sandwiched in the middle of the axillary and superficial brachial arteries \[[@ref4]\]. In another case, it was reported that 4 out of 480 (0.0083%) cadavers had the medial cord divided by the common stem of the lateral thoracic arteries \[[@ref5]\]. This paper reveals a pair of medial cord formations, never described in the literature. These anomalies regarding the brachial plexus are thought to be out of an embryologic origin.

Although no significant lesion of both the cords and vessels can be readily appreciated during the dissection, it is difficult to disprove whether the anatomical variation was pathological and rendered the axillary artery susceptible to pinching and thus to symptoms mild of ischemia. This may suggest that in rare cases, upper limb vasoocclusions can result from congenital brachial plexus morphology. Patients that suffer from loss of muscle function due to peripheral nerves anomalies can be treated by gliding therapies as part of a rehabilitation program or perioperative treatment. Gliding therapy consists of a series of active range of movements of the muscles surrounding the targeted nerve, with the purpose of release compression on the nerve \[[@ref1]\]. Due to the anomaly found on this cadaveric patient regarding the axillary artery, we believe that if the cadaver had any kind of motor dysfunction originating from the brachial plexus, gliding therapy would not be efficient. Anatomical anomalies are very important to be aware of during surgical procedures. This is especially true when it comes to regions of the brachial plexus and its surrounding areas. An injury to the brachial plexus represents "a severe and difficult-to-handle" traumatic event for the patient. Physicians and surgeons must be aware of the anatomical variations and locations before performing procedures that can drastically affect the lives of their patients. Medical technology can help to play a role in guiding surgeons and anesthesiologists during operative procedures. Diagnostic Sonography is an important tool that can be used to avoid brachial plexus injuries. Also, viewing of such anomalies may aid in orienting patients about possible physiological changes which might occur as a result of such abnormal findings. Sonography is a cost-effective and safe technique which can be used to ensure that nerves and vasculature are normally distributed in the patient, especially if there is an anomaly that is not yet known \[[@ref2]\]. To better understand the brachial plexus and possible variations, technology such as sonography and other diagnostic tools must be used. This can lead to the evolution of surgical quality and anaesthesia by leading to facilitated nerve blockage \[[@ref6]\]. The location of the axillary artery and its surrounding structures is also important for peripherovascular surgeons and invasive cardiologists due to the use of the axillary artery for coronary bypass. Also, brachial plexus blocks are common in orthopaedic surgeries, but there are novel uses in radical mastectomies for blocking the pectoral nerves \[[@ref7]\]. For once we are better able to understand the cause of these variations, we can use them to our advantage in medicine for the benefit of the patient.

In conclusion, knowledge of variations of the brachial plexus and its relation to the axillary artery is important clinically in the planning of surgical and diagnostic procedures. The unusual splitting of the right brachial plexus on the medial cord into two branches which wrap around the axillary artery on the lateral side is an anatomical anomaly that has never been recorded in literature. The embryological origin of this anomaly suggests that congenital brachial plexus morphology can result in changes in the position and shape of the axillary artery. The use of medical technologies, such as sonography, can be used by surgeons to guide and be able to identify any possible variations, to ensure the safety and wellbeing of the patient. Anomalies such as this, are rare and often discovered with little prior information to help surgeons and other medical professionals in identifying and aiding in treating their patients. Due to this, further research is needed to look deeper into the embryological origin of the cause of this type of anomalies and to look at different surgical and diagnostic procedures that can be used to aid in this outcome.
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